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Effects of Haemonchus contortus Cysteine Protease on Immune Functions of Goat PBMCs

HU Meng-juan, ZHOU Li-na, NIU Yan-ping, XU Li-xin,
SONG Xiao-kai, LI Xiang-rui, YAN Ruo-feng”
(College of Veterinary Medicine, Nanjing Agricultural University , Nanjing 210095, China)

Abstract: The present study was designed to investigate the effects of Haemonchus contortus Cysteine
protease on immune functions of peripheral blood mononuclear cells (PBMCs) of goat. PBMCs were sep-
arated from goat blood sample, monocytes were isolated from PBMCs because of their adherent growth.
Recombinant protein of different concentrations (0, 10, 20, 40 ug * mL ') was cultured with PBMCs
or monocytes in vitro. Nitric oxide (NO) secretion was measured by nitrate reductase assay. Cell
migration was tested by Cell Culture Inserts. The mRNA transcriptional levels of 1L.-2, 1L-4,
1L-10, IL-17, IFN-y and TGF-B8 were detected by real-time fluorescent quantitative PCR. Then
cell phagocytosis and apoptosis were calculated by flow cytometry. The result revealed that Hc58
was able to dramatically enhance NO release and phagocytosis of monocytes. Hc58 might signifi-
cantly up-regulate the production of 1L.-2, 1L-4, IL.-17 and IFN-vy. Furthermore, it also could notably
increase apoptosis ratio and migration of PBMCs. There were signs that Haemonchus contortus Cysteine
protease impacted on the immune functions of goat PBMCs via different pathways.
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A. Identification of recombinant plasmid pET-28a-Hc58 by restriction enzyme digestion (M. DNA marker; 1. pET-28a-
Hc58 digested by BamH | and Hind [l ); B. Distribution of recombinant Hc58 (M. Protein marker; 1. Supernatant of ex-
pression products; 2. Precipitate of expression productions); C. Purification of recombinant Hc58 ( M. Protein marker;

1. Inclusion body without purification; 2. Purified protein from inclusion body)
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Fig. 1 Identification, expression and purification of recombinant Hc58
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Fig.2 Effect of recombinant Hc58 on the NO production of
goat monocytes
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Fig. 3  Effect of recombinant Hc58 on the phagocytosis of
goat monocytes
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Fig.4 The mRNA transcriptional level of multiple cytokines in PBMCs of goat stimulated by recombinant Hc58
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Fig. 6 The flow cytometry picture showed double staining by Annexin V-FITC and Propidium iodide
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Fig. 7 Effect of recombinant HcS8 on the apoptosis of
goat PBMCs

TR IRE . H S Thl K05 N,

240 1 3 A% S ML TE R R R AR B Bl Y kA
TER IR KT e B A AR 18 52 LA % i 8 e 4% 2 F
Z A R B G R o A RO AR 2 R
e LA Sy T By 1k AR S A5 2 i 2 o SR e
(LR - S S LA R RER . AU SR ] . 5
JE 1 Hcb8 fE & 1 i PBMCs 118 5%, 4 F F 4L
PRI B I LA 5 ) 5

240 0 94 T e R DR A A A0 R Sk AR T o

T, 32 Z R0 5L I A 4 AR I TG 5290 H &
B E L, AR PVER &I 48 1 Heb8 fg !
HEW S0 PBMCs (9 T2 %42 i 50 22 45045 40 i
(35 B AR R HE AL DR A SRR S M e e 5 &
HEEAEH ., AR A0 5E T 4 E E R PB-
MCs P8 1T W VR o 2 F Foan 4] 75 5 40 98 T B 1 A0
HEo R FBAEMAERE A TRAKRE.

A SCiE i H4 8  BT He58 5 1L 3 PBMCs 3
] V6 o AR AN 56 ) 2 HLR A S e HE b o 1 i 2% 2R
F B PBMCs & 45 fiu s D) B HoA B %08 X, R 4
2338 33 R PG i — A 9Y Heb8 X 1l 2 g (R 4
B 7 52

4 & it

AR G e ] 5 2H 5 1 BT He58 HA 2 #F NO
S35 AN I G A WEAE A B TL-2 T4 IL-17 A
TEN-y (/)35 , i 25 308 9 40 M A R v, nlad i £
Pl 42 520 1L 3¢ PBMCs % DIl R 15 .

2 % 3Lk (References) :
[1] JASSO DIAZ G, HERNANDEZ G T, ZAMILPA A,

et al. In witro assessment of Argemone mexicana .

Tarazxacum of ficinale, Ruta chalepensis and



810 wOMom OE ¥ R 49 %
Tagetes filifolia against Haemonchus contortus nem- cultural University, 2007. (in Chinese)
atode eggs and infective (L) larvae[]J]. Microb [12] "B, FEL, B ER, & B IMTFELHR

(2]

[3]

[4]

[5]

L6]

7]

[9]

[10]

(11]

Pathog, 2017, 109. 162-168.

BESIER R B, KAHN L P, SARGISON N D, et al.
The pathophysiology, ecology and epidemiology of
Haemonchus contortus infection in small ruminants
[J]. Adwv Parasitol, 2016, 93, 95-143.
RODRIGUEZ-VIVAS R I, GRISI L, DE LEON A A
P, et al. Potential economic impact assessment for
cattle parasites in Mexico. Review [ J]. Rev Mex
Cienc Pecu, 2017, 8(1);: 61-74.

KNOX D P, REDMOND D L., NEWLANDS G F, et
al. The nature and prospects for gut membrane pro-
teins as vaccine candidates for Haemonchus contortus
and other ruminant trichostrongyloids[J]. IntJ Par-
asitol , 2003, 33(11). 1129-1137.

L, FEE, OB I, F RKEPEREARE OB
MRF LT, AL RLE, 2017, 43(2): 336-340.
WU F, LIDC, HAO Y, et al. Research progress on
cysteine protease of Bombyx mori [J]. Science of
Sericulture , 2017, 43(2); 336-340. (in Chinese)
MULEKE C I, YAN R F, XU L X, et al. Charac-
terization of HC58cDNA, a putative cysteine protease
from the parasite Haemonchus contortus [J]. J Vet
Sci, 2006, 7(3): 249-255.

MULEKE CI. YAN R F, SUN Y M, et al. Cellular
immune response and abomasum worm burden in
goats vaccinated with HC58cDNA vaccine against H.
contortus infection[ J]. Adv Life Sci Technol, 2013,
13: 26-33.

LTI Y, YUAN C, WANG L K, et al.
brane protein 147 (TMEM147) ; another partner pro-

Transmem-

tein of Haemonchus contortus galectin on the goat pe-
ripheral blood mononuclear cells (PBMC)[J]. Para-
sit Vectors, 2016, 9. 355.

AT FR I Il P 2 ik AR Ak ) I R PR B B R R 5
FERR SRR LD Bt B Rl R
2, 2012,

NIU Y P. Cloning of peroxidase and antigenic charac-
teristics analysis of five proteins in Haemonchus cont-
ortus[D]. Nanjing: Nanjing Agricultural University,
2012. (in Chinese)

SIBLEY L D. The roles of intramembrane proteases
in protozoan parasites[]J]. Biochim Biophys Acta,
2013, 1828(12) . 2908-2915.

g7 . HE A AR P 2 B FUBE S A BEE R
I F E AN 7Rk e (D] A B Rl ok
2, 2007.

ZHANG L. W. Localization of cytokines in abomasum
of goats immunized with recombinant galectins of

Haemonchus contortus [D]. Nanjing: Nanjing Agri-

[13]

(14]

[15]

[16]

[17]

[18]

[19]

[20]

NADH . {2 [ 5 Ak i J5 Bl 25 A4 3% 0 & 2 (1 2L I ) o
Peis Ko fg A [)]. & B B, 2017, 48
(4): 722-730.

WULY, WANG Y J, WEN Y L, et al. Cloning,
expression and function analysis of NADH: ubiqui-
none oxidoreductase domain containing protein in

Acta Veterinaria et

(in Chi-

Haemonchus contortus [ ] ].
Zootechnica Sinica , 2017, 48(4): 722-730.
nese)

Wlnsk . BRES, K. BSR—SAR S 5%
A ARG g Uk R (D). o B R R A e AR R
2016, 11(9): 855-857.

YANG X R, CHEN T J, YU X B. A review of ad-
vances in the study of inducible nitric oxide synthase
and parasitic infection[J]. Journal of Pathogen Bi-
ology . 2016, 11(9) . 855-857. (in Chinese)
OLEKHNOVITCH R, BOUSSO P.

propagation, and activity of host nitric oxide: lessons

Induction,

from Leishmania infection [J]. Trends Parasitol,
2015, 31(12): 653-664.

WEN Y L, WANG Y J. WANG W ], et al. Recom-
binant Miro domain-containing protein of Haemon-
chus contortus (rMiro-1) activates goat peripheral
blood mononuclear cells in vitro[ J]. Vet Parasitol,
2017, 243 100-104.

EHSAN M, GAO W X, GADAHI J A, et al. Argi-
nine kinase from Haemonchus contortus decreased the
proliferation and increased the apoptosis of goat PB-
MCs in witro [ ] ]. 2017, 10
(1), 311.

MUKAI K, TSAI M, STARKL P, et al. IgE and
mast cells in host defense against parasites and ven-
oms [ ] ]. 2016, 38 (5):
581-603.

RAPHAEL I, NALAWADE S, EAGAR T N, et al.

T cell subsets and their signature cytokines in autoim-

Parasit Vectors ,

Semin Immunopathol ,

mune and inflammatory diseases[ J]. Cytokine, 2015,
74(1) . 5-17.

O’SHEA ] J, PAUL W E. Mechanisms underlying
lineage commitment and plasticity of helper CD4™ T
cells[J]. Science, 2010, 327(5969): 1098-1102.
AW, MRIESC, IR, 5. RIS R A OCE A
mpFsE R L] A= SR, 2017,
44(2): 99-109.

SONG H F. LIN B W, GONG C C, et al. The re-
search progress on proteases involved in cell migration
Lyl
2017, 44(2): 99-109.

Progress in Biochemistry and Biophysics,
(in Chinese)

(R HKP



